How important is the synclinal conformation of sulfonylureas to explain the inhibition of AHAS: a theoretical study.
The inhibitory activity of 15 sulfonylureas on acetohydroxyacid synthase (AHAS) is addressed theoretically in order to stress how important the conformation is to explain their differences as AHAS inhibitors. The study includes calculations in gas phase, solution, and in the enzymatic environment. The results suggest that both the activation Gibbs free energy and Gibbs free energy change associated with the conformational change in solution allow for determining if sulfonylureas should have high or low inhibition activity. QM/MM calculations were also carried out in order to identify the role of the amino acid residues and the effects involved in the stabilization of the active conformation in the binding pocket. On the other hand, the analysis of the frontier molecular orbitals of the sulfonylureas in the binding pocket allowed us to explain the inhibitory activity in terms of the reactivity of the carbonyl carbon.